Available online at www.sciencedirect.com 


science NIM B 


Beam interactions 
with Materials & Atoms 
ELSEVIER Nuclear Instruments and Methods in Physics Research B 205 (2003) ix—xviii 
www.elsevier.com/locate/nimb 
Contents 


Committees and Sponsors 
Group Photograph 
Contents 


Editorial 


Section 1. Highly charged ions: Fundamental aspects, structure and spectroscopy 


Section 1.1. Fundamental aspects 


Precision studies in traps: Measurement of fundamental constants and tests of fundamental theories 
G. Werth, Th. Beier, S. Djekic, H.-J. Kluge, W. Quint, T. Valenzuela, J. Verdu and M. bei 
Highly charged ions in exotic atoms research at PSI 
D.F. Anagnostopoulos, S. Biri, V. Boisbourdain, M. Demeter, G. Borchert, J.P. Egger, H. Fuhrmann, 
D. Gotta, A. Gruber, M. Hennebach, P. Indelicato, Y.W. Liu, B. Manil, V.E. Markushin, H. Marton, 
N. Nelms, A.J. Rusi El Hassani, L.M. Simons, L. Stingelin, A. Wasser, A. Wells and J. Zmeskal .... 
Determination of the electron’s mass from g-factor experiments on '*C>*+ and '°O7*+ 
T. Beier, S. Djekic, H. Haffner, P. Indelicato, H.-J. Kluge, W. Quint, V.M. Shabaev, J. Verdu, 
T. Valenzuela, G. Werth and V.A. Yerokhin 
Theory of the g factor of lithitum-like ions 


V.M. Shabaev, D.A. Glazov, M.B. Shabaeva, I.I. Tupitsyn, V.A. Yerokhin, T. Beier, G. Plunien and 
G. Soff 


Evaluation of the low-lying energy levels of two- and three-electron configurations for highly charged ions 
O.Yu. Andreev, L.N. Labzowsky, G. Plunien and G. Soff 
On the problem of “spontaneous pair creation”’ in strong electric fields 
N. Szpak 


Section 1.2. Structure and QED effects 


Strong field effects on structure and collisions of high-Z ions 
A. Warczak 


Quantum electrodynamical effects in heavy highly-charged ions 

V.A. Yerokhin, A.N. Artemyev, P. Indelicato and V.M. Shabaev eee 
X-ray spectroscopy of high-Z highly charged ions with the Tokyo EBIT 

Hyperfine structure of heavy hydrogen-like ions 

P. Beiersdorfer, J.R. Crespo Lépez-Urrutia, $.B. Utter, E. Trabert, M.G.H. Gustavsson, C. Forssén and 

Autoionizing high-Rydberg states of very heavy Be-like ions: A tool for precision spectroscopy 

C. Brandau, T. Bartsch, S. Bohm, C. Bohme, A. Hoffknecht, H. Knopp, S. Schippers, W. Shi, A. Miller, 


N. Grin, W. Scheid, T. Steih, F. Bosch, B. Franzke, C. Kozhuharov, P.H. Mokler, F. Nolden, M. Steck, 
T. Stohlker and Z. Stachura 


doi:10.1016/S0168-583X(03)01317-X 


25 


30 


36 


47 


57 


62 


66 


1 
9 
15 


xX Contents 


Theoretical lifetimes for all states of five Cl X configurations 

An accurate test of calculated positions and lifetimes for Ne°* (1s*3lml’) 'L states (n = 3 and 4) using a high- 
resolution electron spectroscopy 

A. Bordenave-Montesquieu, P. Moretto-Capelle and D. Bordenave-Montesquieu 
Doubly excited *P* resonances in heliumlike ions below N = 3 threshold 

M.-K. Chen 


Section 1.3. Spectroscopy 


M1 transition rates from electron beam ion trap and heavy-ion storage ring 

E. Trabert, P. Beiersdorfer, G. Gwinner, E.H. Pinnington and A. Wolf ...................24-4 
A theoretical study of the 3d—2p resonance to intercombination line-intensity ratio in mid-Z Ne-like ions 

Theoretical Auger and photoionization studies for open-shell atoms and ions 

S. Fritzsche, H. Aksela, C.Z. Dong, S. Heinasmaki and J.E. Sienkiewicz ....................4. 
Dielectronic recombination at low energies: Spectroscopy of doubly excited states in beryllium-like Na’* ions 

S. Kieslich, S. Bohm, C. Brandau, A. Miller, S. Schippers, W. Shi, G. Gwinner, M. Schnell and A. Wolf 
Two-electron one-photon transition relativistic calculations for low-Z elements 

J.P. Santos, M.C. Martins, A.M. Costa, F. Parente and P. Indelicato ....................0.00.4. 
Extreme UV observation of 3-3 transitions of niobium in near neon-like charge states 


M.C. Buchet-Poulizac, A. Cassimi, G. Cremer, J.-P. Grandin, D. Hennecart, X. Husson, E. Jacquet and 


EBIT spectroscopy of Pm-like tungsten 


R. Hutton, Y. Zou, J. Reyna Almandos, C. Biedermann, R. Radtke, A. Greier and R. Neu........ 
The continuing saga of the Si-like intercombination lines in highly charged ions, Si-like rhodium 
M. Huang, R. Hutton, Y. Zou, K. Ando and H. Oyama ........ 2... 


Effect of L- and M-shell ionization on the shapes and parameters of the K X-ray spectra of sulphur 
K. Stabkowska and M. Polasik 


M-subshell ionization in near-central collisions of 20-MeV/amu carbon ions with molybdenum atoms 
J. Rzadkiewicz, D. Chmielewska, A. Gojska, Z. Sujkowski, M. Berset, J.-Cl. Dousse, Y.-P. Maillard, 
O. Mauron, P.-A. Raboud, M. Polasik, J. Hoszowska and M. Pajek..................0 000005 
Observation of L-X-ray satellites and hypersatellites in collisions of O and Ne ions with Mo and Pd 
M. Czarnota, M. Pajek, D. Banas, D. Chmielewska, J. Rzadkiewicz, Z. Sujkowski, J.-Cl. Dousse, 
M. Berset, O. Mauron, Y.-P. Maillard, P.A. Raboud, J. Hoszowska, M. Polasik and K. Stabkowska 
Closing of Coster—Kronig transitions in multiply ionised gold atoms 


D. Banas, J. Braziewicz, M. Czarnota, I. Fijat, M. Jaskota, A. Korman, W. Kretschmer, M. Pajek and 
J. Semaniak 


Section 2. Highly charged ions: Production, experimental developments and applications 


Astrophysics and spectroscopy with microcalorimeters on an electron beam ion trap 


E. Takacs, E. Silver, J.M. Laming, J.D. Gillaspy, H. Schnopper, N. Brickhouse, M. Barbera, M. Mantraga, 
L.P. Ratliff, H. Tawara, K. Makonyi, N. Madden, D. Landis, J. Beeman and E.E. Haller 


Section 2.1. New facilities 


Status and perspectives of atomic physics research at GSI: The new GSI accelerator project 
Th. Stohlker, H. Backe, H.F. Beyer, F. Bosch, A. Brauning-Demian, S. Hagmann, D.C. Ionescu, 
K. Jungmann, H.-J. Kluge, C. Kozhuharov, Th. Kuhl, D. Liesen, R. Mann, P.H. Mokler and W. Quint 
Third generation ECR ion sources: News and perspectives 
S. Gammino, G. Ciavola, L. Celona, L. Ando, D. Hitz, A. Girard and G. Melin 


90 


74 


78 


83 


87 


93 


99 


102 


106 


114 


119 


123 


128 


133 


139 


144 


156 


162 


| 


Contents 


Multiply charged ion production with ECR ion sources: State of the art and prospects 

D. Hitz, A. Girard, G. Melin, D. Cormier, JM. Mathonnet, F. Lansaque, K. Serebrenikov and L.T. Sun 
Overview of the Livermore electron beam ion trap project 

P. Beiersdorfer, E. Behar, K.R. Boyce, G.V. Brown, H. Chen, K.C. Gendreau, A. Graf, M.-F. Gu, 

C.L. Harris, S.M. Kahn, R.L. Kelley, J.K. Lepson, M.J. May, P.A. Neill, E.H. Pinnington, F.S. Porter, 

A.J. Smith, C.K. Stahle, A.E. Szymkowiak, A. Tillotson, D.B. Thorn, E. Trabert and B.J. Wargelin . . 
Development of a cold HCI source for ultra-slow collisions 

N. Oshima, T.M. Kojima, M. Niigaki, A. Mohri, K. Komaki, Y. Iwai and Y. Yamazaki 
Tests of a laser ion source at the Heidelberg electron beam ion trap 

V. Mironov, M. Trincezek, A. Werdich, A.J. Gonzalez Martinez, P. Guo, X. Zhang, J. Braun, J.R. Crespo 

A compact electron beam ion source equipped with a bulk high-T. superconductor solenoid 

A. Endo, N. Nakamura, Y. Kanai, Y. Nakai, K.-i. Komaki and Y. Yamazaki 


Section 2.2. New set-up 


MOTRIMS as a generalized probe of AMO processes 
R. Brédy, H. Nguyen, H. Camp, X. Fléchard and B.D. DePaola ......................0.40. 
A single ion (Ar’"q = 1,3 or C3) in a conic electrode electrostatic trap 
J. Bernard, S. Martin, L. Chen, H. Cederquist, A. Salmoun and R. Brédy 
A high-current electron gun for electron-ion collision physics 
W. Shi, J. Jacobi, H. Knopp, S. Schippers and A. Muller 
A forward electron spectrometer for the ESR 
S. Hagmann, Th. Stohlker, J. Ullrich, Ch. Kozhuharov, R. Moshammer, H. Kollmus, R. Mann and 
Applications of position sensitive germanium detectors for X-ray spectroscopy of highly charged heavy ions 
Th. Stohlker, D. Banas, H.F. Beyer, A. Gumberidze, C. Kozhuharoyvy, E. Kanter, T. Krings, W. Lewoczko, 
X. Ma, D. Protic, D. Sierpowski, U. Spillmann, S. Tachenov and A. Warczak 


Section 2.3. Ion source and trap optimisation 


Particle-in-cell code library for numerical simulation of the ECR source plasma 

G. Shirkov, V. Alexandrov, V. Preisendorf, V. Shevtsov, A. Filippov, R. Komissarov, V. Mironov, 

E. Shirkova, O. Strekalovsky, N. Tokareva, A. Tuzikov, V. Vatulin, E. Vasina, V. Fomin, A. Anisimov, 

R. Veselov, A. Golubev, S. Grushin, V. Povyshev, A. Sadovoi, E. Donskoi, T. Nakagawa and Y. Yano 
Simulation and optimization of ion beam lines from ion sources 

V. Alexandrov, N. Kazarinov, V. Shevtsov and G. Shirkov 
Optimisation of highly charged ion currents and efficiency in ECR ion sources 

A new device for the study of electron-ion interactions 

F.J. Currell, J. Aiken, K.F. Dunn, X. Lu, R.W. McCullough, E.J. Sokell, B.E. O’Rourke, V. Krastev and 

Numerical simulation of the charge balance in an EBIT 

Magnetic and electrode structure design for a new EBIT 

H. Watanabe, J. Aiken, V. Krastev, X. Lu, B.E. O'Rourke and F.J. Currell 


Section 2.4. EBIT diagnostics 


EBIT diagnostics using X-ray spectra of highly ionized Ne 


M. Matranga, M. Barbera, A. Maggio, G. Peres, S. Serio, E. Takacs, E. Silver, J. Gillaspy, H. Schnopper, 
M. Laming, J. Beeman, E. Haller and N. Madden 


xi 


168 


173 


178 


183 


187 


191 


196 


201 


207 


210 


215 


220 


225 


230 


234 


239 


244 


Xil Contents 


Sawtooth-like X-ray emission observed in EBIT 

Line ratios and wavelengths of helium-like argon n = 2 satellite transitions and resonance lines 

X-ray spectroscopy and ion extraction at the Dresden EBIT 

U. Kentsch, S. Landgraf, M. Schmidt, G. Zschornack, F. Grossmann, V.P. Ovsyannikov and F. Ullmann 
Dresden EBIT: Trap properties and ion production studied by X-ray spectroscopy of helium-like argon 

U. Kentsch, G. Zschornack, F. Grossmann, V.P. Ovsyannikov and F. Ullmann ................ 


Section 3. Highly charged ions in plasmas, interaction of highly charged ions with photons and intense laser field 


Section 3.1. Plasmas 


Study of recombination processes during the expansion phase of titanium-plasma produced by picosecond 
Nd:glass laser radiation 
A.M. Abd El-Hameed, I.M. Azzouz, G.H. Abou-Koura and Y.E.E.-D. Gamal 
Scattering of magnetized electrons by a moving heavy ion 
Energy loss of high energy ion beams in a disordered plasma 
Ion stopping in a magnetized anisotropic electron plasma 
B. Mollers, C. Toepffer, M. Walter and G. Zwicknagel 


Section 3.2. Interaction with photons 


Recent results on the photoionisation of multiply-charged ions 
J.M. Bizau, E. Bouisset, C. Blancard, J.P. Champeaux, A. Compant la Fontaine, C. Couillaud, 
Photoionization of Sc**: Experimental link with photorecombination of Sc** by application of detailed 
balance 
S. Schippers, A. Miiller, S. Ricz, M.E. Bannister, G.H. Dunn, J. Bozek, A.S. Schlachter, G. Hinojosa, 
C. Cisneros, A. Aguilar, A.M. Covington, M.F. Gharaibeh and R.A. Phaneuf.................. 
Photoionization of C?* ions : 
A. Miiller, R.A. Phaneuf, A. Aguilar, M.F. Gharaibeh, A.S. Schlachter, I. Alvarez, C. Cisneros, 
G. Hinojosa and B.M. McLaughlin 


Section 3.3. Intense laser field 


Multiphoton pair production by a highly charged ion in an intense laser field 

Interaction of intense laser pulses with atomic clusters: Measurements of ion emission, simulations and 
applications 

J.W.G. Tisch, N. Hay, K.J. Mendham, E. Springate, D.R. Symes, A.J. Comley, M.B. Mason, 

E.T. Gumbrell, T. Ditmire, R.A. Smith, J.P. Marangos and M.H.R. Hutchinson 
Characterization of argon cluster jets for laser interaction studies 

F. Blasco, T. Caillaud, F. Dorchies, C. Stenz, J. Stevefelt, A.S. Boldarev and V.A. Gasilov ........ 
Experimental study of K-shell X-ray emission from argon clusters irradiated by an ultra-intense laser pulse 

T. Caillaud, F. Blasco, F. Dorchies, Y. Glinec, Ch. Stenz and J. Stevefelt 
X-ray emission from inner-shell ionization of Ne-like ions 

K. Moribayashi, T. Kagawa and D.E. Kim 


250 


255 


260 


266 


271 


276 


281 


285 


290 


297 


301 


306 


310 


324 


329 


334 


: 


Contents 


Investigation of multiple ionization of Krypton induced by short laser pulses 

Xe(L) X-ray emission from laser—cluster interaction 

L. Adoui, O. Gobert, P. Indelicato, E. Lamour, P. Meynadier, D. Normand, M. Perdrix, C. Prigent, J.-P. 

Short wavelength X-ray emission generated by high intensity laser irradiation on Xe clusters 

Influence of the dynamical correlations on the ionization of irradiated metal clusters 

Highly charged ions generated with intense laser beams 

J. Krasa, K. Jungwirth, B. Kralikova, L. Laska, M. Pfeifer, K. Rohlena, J. Skala, J. Ullschmied, 

V. Hnatowicz, V. Perina, J. Badziak, P. Parys, J. Wotowski, E. Woryna and A. Szydlowski 


Section 4. Collision¢ of highly charged ions with electrons 


Physics with molecular ions in storage rings 


D. Zajfman, S. Krohn, M. Lange, H. Kreckel, L. Lammich, D. Strasser, D. Schwalm, xX. Urbain and 
A. Wolf 


Section 4.1. Electronic recombination 


Trielectronic recombination in Be-like ions 
M. Schnell, M.E. Bannister, S. Bohm, G. Gwinner, S. Kieslich, A. Muller, S. Schippers, D. Schwalm, 

Measurement of the field-induced dielectronic recombination rate enhancement of N** ions differential in the 

Rydberg quantum number n 
S. Bohm, A. Miller, S. Schippers, W. Shi, H. Danared, N. Eklow, M. Fogel, R. Schuch, N. Dyuric¢, 

X-ray transitions studied for decelerated bare and H-like uranium ions at the ESR electron cooler 
A. Gumberidze, Th. Stohlker, G. Bednarz, H.F. Beyer, F. Bosch, X. Cai, S. Hagmann, O. Klepper, 
C. Kozhuharov, D. Liesen, X. Ma, P.H. Mokler, D. Sierpowski, Z. Stachura, M. Steck, S. Toleikis, 

Dielectronic recombination in highly charged He-like ions 
B.E. O’Rourke, F.J. Currell, H. Kuramoto, Y.-M. Li, S. Ohtani, X.-M. Tong and H. Watanabe 

Configuration interaction effect on dielectronic recombination rate of complex ions 

Angular distribution and correlation of photons emitted during dielectronic recombination into hydrogen- 

like ions 

Two-step radiative recombination of polarized electrons into bare, high-Z ions 

Scaling law for recombination in electron coolers 
C. Heerlein, G. Zwicknagel and C. Toepffer 


Section 4.2. Electron impact 


Ionization-excitation magnetic sublevel cross sections for He‘(2p)’P° states following fast electron and 
proton impact 
H. Merabet, R. Bruch, S. Fulling, M. Bailey, A.L. Godunov, J.H. McGuire, A.N. Grum-Grzhimailo and 
K. Bartschat 


337 


341 


346 


350 


355 


360 


367 


370 


374 


378 


382 


386 


391 


395 


399 


XiV Contents 


Double ionization of helium by electrons: Role of angular correlation between the target electrons 

Strong contributions of indirect processes to the electron-impact ionization cross section of Sc* 
ions 

High resolution multiple electron impact ionisation of He, Ne, Ar, Kr and Xe atoms close to threshold: 
Appearance energies and Wannier exponents 

B. Gstir, S. Denifl, G. Hanel, M. Rummele, T. Fiegele, M. Stano, L. Feketeova, S. Matejcik, K. Becker, 

The measurement of the electron impact ionization cross-sections of hydrogen-like ions 

H. Watanabe, F.J. Currell, H. Kuramoto, Y.M. Li, S. Ohtani, B.E. O'Rourke and X.M. Tong...... 
Absolute measurements of cross-sections for near-threshold electron-impact excitation of Na-like and Mg- 
like multiply-charged ions 

A.C.H. Smith, M.E. Bannister, Y.-S. Chung, A.M. Derkatch, N. Djuri¢é, H.F. Krause, D.B. Popovic, 

Electron impact ionization of Kr'°*-Kr'** ions 

Electron-impact multiple ionization of Ba’* ions (1 <q<13) via resonant 3d excitation 

H. Knopp, C. Bohme, J. Jacobi, S. Ricz, S. Schippers and A. Miller 
Electron-impact single and multiple ionization of praseodymium ions 

K. Aichele, W. Arnold, H. Brauning, D. Hathiramani, F. Scheuermann, R. Trassl and E. Salzborn .. . 
Fully relativistic cross-sections for electron collisions with very highly stripped ions 

D.L. Moores 


Section 5. Collisions processes of highly charged ions with atoms and diatomic molecules 


Electron emission in collisions of highly charged ions with atoms and diatomic molecules 
R.D. Rivarola and P.D. Fainstein 


Section 5.1. Excitation and ionization processes 


Wave-function effects in the formation of 7S, 7P_ and *P, states in collisions of lithium-like O°* ions with He 
target 


Wave packet approach to the ionization of high-Z, hydrogen-like ions 

Correlation in fast collisions of highly charged ions with atoms 

Correlation effects in differential electron-emission spectra obtained from double ionisation of He by fast 
Au°** impact 

T. Kirchner, L. Gulyas, R. Moshammer, M. Schulz and J. Ullrich ......................0..0. 
Interference effects in electron emission from H, by 3 and 5 MeV H™ impact 


S. Hossain, A.S. Alnaser, A.L. Landers, D.J. Pole, H. Knutson, A. Robison, B. Stamper, N. Stolterfoht 
and J.A. Tanis 


Excitation of triply excited Be* (2/n/'n'/") states in 300 and 500 keV-Be* + CH, collisions 

Formation of doubly charged potassium ions in K*—He and K*-Kr collisions in the 1-10 keV energy 
range 

CDW-EIS theoretical calculations of projectile deflection for single ionization in highly charged ion—atom 
collisions 

V.D. Rodriguez 


405 


410 


413 


417 


448 


464 


469 


474 


479 


484 


488 


494 


498 


421 
427 
433 | 
437 
444 
ee 
| 


Contents 


On the high-energy limits for the double-to-single ionization ratio of helium and helium-like ions in collisions 
with charged and neutral particles 


A.B. Voitkiv, C. Muller and N. Grin 


Section 5.2. Transfer processes 


Differential electron scattering from positive ions measured by zero-degree ion—atom spectroscopy 

T.J.M. Zouros, E.P. Benis, T.W. Gorczyca, A.D. Gonzalez, M. Zamkov and P. Richard .......... 
Comparison of two experimental techniques for the determination of the 1s2s “S metastable beam fraction in 
energetic B** ions 

Absolute measurements and calculation of triple electron capture cross sections in fast 0.5—1.1 MeV/u C°* on 
Ar collisions 

M. Zamkov, E.P. Benis, P. Richard, T.G. Lee and T.J.M. Zouros .....................000005 
Ejected electron spectra from highly excited states in high-energy collisions of O/~ with He 

K. Kawatsura, K. Takahiro, M. Imai, M. Sataka, K. Komaki and H. Shibata 
Theoretical study of cusp-electron emission from O** + Ar collisions 

L. Sarkadi 


Final-state interaction description of the autoionization of atoms by ion impact in the velocity matching 
regime 


Extracting low-energy electron—atom scattering parameters from ionic measurements 
P. Macri and R.O. Barrachina 


Coincident Auger electron and recoil ion momentum spectroscopy for low-energy ion—atom collisions 
G. Laurent, M. Tarisien, X. Fléchard, P. Jardin, L. Guillaume, P. Sobocinski, L. Adoui, A. Bordenave- 
Montesquieu, D. Bordenave-Montesquieu, J.-Y. Chesnel, F. Frémont, D. Hennecart, E. Liénard, 
Electron-electron interaction in strong central fields studied by resonant transfer and excitation with two- 
photon processes in — H; collisions 


X. Ma, P.H. Mokler, G. Bednarz, F. Bosch, A. Gumberidze, C. Kozhuharov, D. Liesen, D. Sierpowski, 
Z. Stachura, Th. Stohlker and A. Warczak 


Section 5.3. Electron capture processes 


Electron transfer and ionisation in homonuclear collisions of triply charged Ar and Kr ions 

H. Brauning, A. Diehl, A. TheiB, R. Trassl and E. 
Multi-electron processes in slow He**—Na collisions measured with MOTRIMS 

S. Knoop, J.W. Turkstra, R. Morgenstern, R.E. Olson and R. Hoekstra ....................-.. 
Angular differential energy gain measurements of highly charged ion—atom collisions at 100 and 120 eV/q 

M. Hoshino, Y. Kanai, F. Mallet, Y. Nakai, M. Kitajima, H. Tanaka and Y. Yamazaki 
Double-electron capture in relativistic U’?* collisions at the ESR gas-jet target 

G. Bednarz, D. Sierpowski, Th. Stohlker, A. Warczak, H. Beyer, F. Bosch, A. Brauning-Demian, 


H. Brauning, X. Cai, A. Gumberidze, S. Hagmann, C. Kozhuharov, D. Liesen, X. Ma, P.H. Mokler, 


State-selective single-electron capture in Ne**—He collisions 

Studies of state selective electron capture processes by helium-like ions in H and H> 

R.W. McCullough, D.M. Kearns, J.B. Greenwood and H.B. Gilbody .....................0.. 


Electron transfer to individual magnetic substates of 3p 7P in collisions of helium-like ions with two-electron 
targets 


A. Konnai, H. Tanuma and N. Kobayashi 


XV 


504 


508 


517 


522 


528 


533 


539 


543 


546 


550 


555 


560 


568 


573 


577 


581 


586 


XVI Contents 


Theoretical investigation of the electron capture in collisions of O** ion with H and He atoms: Comparison 
between the Landau—Zener and the over-barrier models 

Two-electron capture processes in collisions of Be** and Be** ions with He atoms 

Total cross sections for charge transfer by multiply charged neon and argon ions colliding with various 
hydrocarbons at keV energies 

T. Kusakabe, Y. Miyamoto, R. Ishida, K. Itoh, N. Kuroyanagi, Y. Nakai and T. Shirai .......... 
Cascade transition X-rays from electron capture into highly charged ions in collisions with neutral gas targets 

H. Tawara, E. Takacs, L.P. Ratliff, J.D. Gillaspy and K. Tokési .......................000. 
Multiple electron transfer in slow collisions of highly charged ions and atoms 

B. Zarour and U. Saalmann 


Section 6. Interaction of highly charged ions with molecules and clusters 
Section 6.1. Molecular fragmentation 


Alignment measurements in collisions of Dy" with doubly charged projectiles 

Orientation dependence of multiple electron transfer in collisions of slow highly charged ions with rare gas 
dimers 

State-selective scattering angular dependent fragmentation of N> by slow Kr®* ion impact 

T. Kaneyasu, T. Azuma, M. Ehrich, M. Yoshino and K. Okuno ......................2004. 
Orientation dependence of N> and O> multiple ionization in slow and fast collisions with highly charged Xe- 
ions 

B. Siegmann, U. Werner, H. Lebius, B. Huber, H.O. Lutz and R. Mann 
Single-electron capture by He** ions from triatomic molecules 

Multiple ionization and fragmentation of CH, in collisions with slow highly charged ions 

U. Werner, B. Siegmann, H. Lebius, B. Huber and H.O. Lutz 


Section 6.2. Interaction with biomolecules and clusters 


Energy releases in the fission of multiply charged Co ions 

J. Jensen, H. Zettergren, A. Fardi, H.T. Schmidt and H. Cederquist 
Energy loss in Ar'®*, Kr'®*, Xe'°*—Co collisions at low energy 

R. Brédy, J. Bernard, L. Chen, M.C. Buchet-Poulizac, A. Salmoun and S. Martin ............... 
Multi-fragmentation of Ceo induced by *He** impact (E60 keV/amu) and investigated by a multi-correlation 
technique 

A. Rentenier, P. Moretto-Capelle, D. Bordenave-Montesquieu and A. Bordenave-Montesquieu...... 
Effect of collective response on the X-ray emission due to electron capture in high energy bare ion collisions 
with fullerenes 

Fragmentation of thymidine and deoxyadenosine induced by slow multiply charged ions 

B. Manil, H. Lebius, B.A. Huber, D. Cormier and A. Pesnelle ............................. 
Multiple ionization of water by heavy ions: a Monte Carlo approach 

Charge transfer, excitation and evaporation in low energy collisions of simple metal clusters and fullerenes 
with atomic targets 

P.-A. Hervieux, L.F. Ruiz, B. Zarour, M.F. Politis, J. Hanssen and F. Martin 


591 


596 


600 


605 


610 


614 


620 


624 


629 


634 


639 


643 


651 


656 


661 


666 


671 


677 


Contents 


Charge emission and decay dynamics of highly charged clusters and micro-droplets 
B. Manil, G.E. Ntamack, H. Lebius, B.A. Huber, D. Duft, T. Leisner, F. Chandezon and C. Guet ... 


Section 7. Interaction of highly charged ions with surfaces, microcapillaries and solids 


Section 7.1. Interaction with surfaces 


Interaction of highly charged ions with insulator surfaces at low velocities: Estimates for Auger rates 

Projectile neutralization in large-angle back-scattering of slow F’~, Ne’*~ and Ar‘’~ incident on RbI(1 00) 

Energy loss of 15-keV Ar?’* (q = 1-3) ions reflected from a KCI(001) surface 

K. Nakajima, M. Nakamura, T. Tsujioka and K. Kimura 
Numerical simulations of electron capture in low energy He (1s) on Al(1 11) collisions 

Charge exchange and surface-induced dissociation of doubly charged molecular ions CgH;**, CgH67* and 
C;Hg** upon impact on a stainless steel surface 

A. Qayyum, C. Mair, T. Tepnual, W. Schustereder, P. Scheier and T.D. Mark 
Step effects in the interaction of highly charged ions (HCI) with a metal surface 

A. Robin, D. Niemann, N. Stolterfoht and W. Heiland ...................0.0.0.000.0..0.00.0. 
Secondary ion emission from a water and fluorine adsorbed Si(100) surface irradiated with electrons and 
highly charged ions 

Electron emission from below the surface induced by highly charged ions: Effect of depth distribution of 
electron excitation and ion transport on the emission properties 

Analysis of surface modifications on graphite induced by slow highly charged ion impact 

Ion beam mixing in Fe/Si and Ta/Si bilayers: Possible effects of ion charges 

S. Dhar, P. Schaaf, K.P. Lieb, N. Bibi¢, M. Milosavljevic, T. Sajavaara, J. Keinonen and A. Traverse 
Model of nanoisland nucleation in surface thermal spikes caused by energetic electronic excitations 

AFM search for slow MCI-produced nanodefects on atomically clean monocrystalline insulator surfaces 

I.C. Gebeshuber, S. Cernusca, F. Aumayr and HP. Winter 


Section 7.2. Interaction with microcapillaries and crystals 


Visible light spectroscopy of Ar°* ions in high Rydberg states produced with a microcapillary target 
Y. Morishita, Y. Kanai, K. Ando, R. Hutton, T. Brage, H.A. Torii, K. Komaki, H. Masuda, K. Ishii, F.B. 


High-resolution soft X-ray spectroscopy of slow highly charged ions transmitted through a microcapillary 
target 


Y. Iwai, Y. Kanai, Y. Nakai, T. Ikeda, H. Oyama, K. Ando, H. Masuda, K. Nishio, M. Nakao, H.A. 

Fast ion passing through straight and bent nanotubes 

Impact parameter dependent electron capture by decelerated U!* ions at 20 MeV/u using crystal channeling 
conditions 

D. Dauvergne, A. Brauning-Demian, F. Bosch, H. Brauning, M. Chevallier, C. Cohen, A. Gumberidze, 


A. L’Hoir, R. Kirsch, C. Kozhuharov, D. Liesen, P.H. Mokler, J.C. Poizat, C. Ray, Th. Stohlker, 
M. Tarisien, E. Testa, S. Toleikis and M. Toulemonde 


XVil 


684 


690 


700 


705 


709 


714 


719 


730 


736 


741 


746 


751 


758 


762 


767 


773 


XVill Contents 


Angular distribution of X-ray emission from resonant coherently excited highly-charged heavy ions 
T. Azuma, T. Muranaka, Y. Takabayashi, T. Ito, C. Kondo, K. Komaki, Y. Yamazaki, S. Datz, 
Resonant coherent excitation of 94 MeV/u Ar'’* ions channeling through a Si crystal 


Y. Nakai, T. Ikeda, Y. Kanai, T. Kambara, N. Fukunishi, T. Azuma, K. Komaki, Y. Takabayashi and 
Y. Yamazaki 


Section 7.3. Interaction with condensed matter and transport effects in solids 


Inner-shell vacancy production and multiple ionization effects in 0.1-1.75 MeV/u Mn, Fe, Co, Ni, Cu + Au, 
Bi collisions 


C. Ciortea, I. Piticu, D.E. Dumitriu, D. Fluerasu, A. Enulescu, S.Z. Szilagyi, S.E. Enescu, M.M. Gugiu 

M-shell X-ray production cross sections of Bi induced by highly charged F ions 

Highly excited states of sulphur projectiles inside a carbon target 

U. Majewska, J. Braziewicz, M. Polasik, K. Stabkowska, I. Fijat, M. Jaskota, A. Korman, S. Chojnacki 

Impact parameter dependent stopping power for highly charged ions 

The role of transient excitations of fast highly charged ions in their stopping kinetics 

Quantum trajectory Monte Carlo method describing the coherent dynamics of highly charged ions 

Multiple electron capture from thin C-foils into 46 MeV/u U?!* 

H. Brauning, A. Brauning-Demian, G. Bednarz, F. Bosch, X. Cai, C. Cohen, D. Dauvergne, 

A. Gumberidze, R. Kirsch, C. Kozhuharov, D. Liesen, P.H. Mokler, J.-P. Rozet, Z. Stachura, 

Th. Stohlker, M. Terasawa, S. Toleikis and A. Warezak 
Highly transverse velocity distribution of convoy electrons emitted by highly charged ions 

M. Seliger, K. Tokési, C.O. Reinhold and J. Burgdorfer 
Saturation effects in highly charged ion interaction with thin carbon foils 

B. Gervais, Mi. Beuve, M. Caron and Rothard 
Recent results on fast intermediate velocity electron production induced by 19* 45 A MeV **Ni highly 
charged ions on thin solid targets 


G. Lanzano, E. De Filippo, A. Anzalone, N. Arena, M. Geraci, F. Giustolisi, A. Pagano, H. Rothard and 
C. Volant 


Author index 


779 


784 


789 


794 


799 


808 


813 


818 


826 


830 


835 


841 


847 


- 


